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Background: There is limited information on dysglycemia in adolescents in low-income 

countries. The objective of this study was to determine the prevalence and factors associated 

with dysglycemia among boarding secondary school adolescent girls in a peri-urban district.

Methods: The design was a cross-sectional survey. A total of 688 adolescents from four ran-

domly selected girls-only boarding secondary schools in Wakiso District, Uganda, participated 

in this study. Fasting plasma glucose, body mass index (BMI), and blood pressure (BP) were 

measured. A questionnaire was used to assess demographic and lifestyle factors. Suspected 

dysglycemia was defined using the American Diabetes Association cutoff of fasting glucose 

≥5.6 mmol/L. Overweight and hypertension were defined being above two SDs or the 95th 

percentile of the WHO BMI for age and BP for age reference charts, respectively. Logistic 

regression was used to determine the factors independently associated with dysglycemia.

Results: The mean age of the participants was 15.4 years (SD=1.7 years). Probable dysglycemia 

was found in 44 of 688 (6.4%) participants, ranging from 3.5% in the least affluent school to 

9.8% in the most affluent school. No case of type 2 diabetes was found. 11.6% of the participants 

were found to have probable hypertension. Dysglycemia was higher in adolescents who were 

overweight (adjusted OR [AOR] 2.3; 95% CI 1.22–4.48), those with hypertension (AOR 4.0; 

95% CI 1.86–8.45), and those who frequently stocked biscuits (AOR 3.0; 95% CI 1.21–7.28). 

Dysglycemia was lower in older adolescents (AOR 0.3; 95% CI 0.10–0.86) and those who took 

water with meals (AOR 3.0; 95% CI 1.21–7.28).

Conclusion: In these predominantly peri-urban boarding secondary schools, 6.4% of the ado-

lescent girls have probable dysglycemia. As Africa undergoes the epidemiological transition, 

there is a need for closer surveillance for diabetes and hypertension in peri-urban schools and 

school health measures against lifestyle diseases.
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Background
According to projections by the International Diabetes Federation (IDF), there will be 

592 million people with diabetes (or 8% global prevalence) by 2035.1 The prevalence of 

diabetes is rising in low-income countries too.2,3 Between 2010 and 2030, a 69% increase 

in type 2 diabetes is expected in low-income countries compared to a 20% increase 

in high-income countries.4 In Uganda, the most recent national non-communicable 

disease (NCD) risk factor survey conducted in 2014 revealed a 1.4% country-wide 

prevalence of diabetes.5 Other studies show that the distribution of diabetes in Uganda 

is not homogenous, and there are pockets of high prevalence. For example, Mayega 

et al6 showed a diabetes prevalence of 7.4% among people older than 35 years in Eastern 
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Uganda. This increase in diabetes is attributed to globaliza-

tion of unhealthy lifestyles,7,8 including inadequate physical 

activity and increased consumption of high-risk foods.9,10

Development of type 2 diabetes is often preceded by 

several disease-free years during which people may have 

detectable risk factors.11,12 These underlying risk factors act 

across an individual’s life course,13 to create the optimal 

phenotypic state for type 2 diabetes. Studies in high-income 

country settings show that some of these processes occur as 

early as adolescence.14 Pre-diabetes, the penultimate stage in 

these processes, represents the “most-at-risk” category for 

type 2 diabetes.15–18 Dysglycemia occurring in adolescence 

is strongly linked to insulin resistance and is a marker of 

heightened risk for future type 2 diabetes and cardiovascular 

disease,19 especially among obese adolescents.20–22

Despite the growing evidence that type 2 diabetes and dys-

glycemia are increasing in sub-Saharan Africa, the prevalence 

of dysglycemia and its correlates has hardly been quantified 

and described among adolescents in Africa. National NCD 

risk factor surveys in Africa focused on adults,6,23–25 yet 

anecdotal evidence shows that diabetes-related risk factors 

occur substantially in adolescents especially in the urban and 

peri-urban areas. A recent study in urban Uganda showed that 

11% of the adolescents in secondary schools had hyperten-

sion, whereas 16.7% were overweight.26Another study in 

peri-urban primary schools found 14.1% of them to be over-

weight.27 However, available studies fall short of describing the 

prevalence of dysglycemia among school going adolescents.

We therefore assessed the prevalence and factors associ-

ated with dysglycemia among adolescent girls in boarding 

secondary schools in the peri-urban district of Wakiso in 

Uganda. The rationale for focusing on peri-urban adolescents 

is that Uganda is at a stage of the epidemiological transition 

in which dysglycemia is higher in urban/peri-urban areas.5 

The rationale for focusing on boarding schools is because 

being away from their homes and in a controlled setting such 

students would be expected to have lower access to high-risk 

foods, but have varying dietary environments and peculiar 

feeding habits. We focused on girls because obesity rates in 

Uganda are disproportionately higher among women com-

pared to men,5 which might translate into higher prevalence 

of dysglycemia in females as shown in some studies.28

Methods
Study setting
A descriptive cross-sectional study of girls in secondary 

schools was conducted in four girls-only boarding secondary 

schools in Wakiso District, Uganda. Wakiso is the third most 

populated district in Uganda, which is in the central region. 

Because it encircles Kampala, the capital city, it has both 

peri-urban and rural settings. The district has 583 secondary 

schools, of which 552 are private and 31 are government 

owned. However, there are only six girls-only boarding 

secondary schools.

Study population
Of the six girls’ boarding secondary schools in Wakiso 

District, two are government supported, whereas four are 

privately owned.29 For this study, we purposively selected all 

the two government-supported schools and randomly selected 

two of the four private ones. The four schools finally selected 

for this study are as follows: a predominantly high-income 

status school (School 1), a moderate-to-high-income school 

(School 2), a moderate-income school (School 3), and a low-

moderate-income school (School 4). The classifications were 

based on the amount of tuition fees charged by the schools 

and reflect the socioeconomic status of the students’ guard-

ians. A guardian was defined as an adult person who plays 

a parental or custodial role for the student and pays their 

school dues. Adolescents were included in the study if they 

were aged 12–19  years, assented to participate, and their 

guardians provided informed consent. Those who are known 

to have type 1 diabetes, those on current steroid medication, 

and those who had fever or a severe illness at the time of 

study were excluded.

The dietary environment in the study schools is peculiar 

but varies across schools. Although the schools provide three 

main meals a day, boarding school students are allowed to 

keep a stock of edibles (mostly in the form of dry processed 

and preserved foods, packed fruit juices, and roasted grains 

or pulses) from which they continually snack on a regular 

basis. However, some of the schools do not allow students 

to stock edibles (including School 2). All the schools have 

school canteens that sell a range of pastries, most of which are 

prepared from refined foods or fried. However, there is wide 

variability in access to these canteens, determined by how 

much stipend the guardians have given the children. In the 

high-income status schools, such stipends can be substantial.

The sample size required for assessing the prevalence of 

dysglycemia and associated factors was estimated to be 688, 

computed using the formula for single sample cross-sectional 

studies with categorical outcomes30 at 95% CI, 80% power, an 

estimated prevalence of dysglycemia of 3%,25 and a precision 

of 2%. The sample size was proportionately allocated to the 

four sampled schools based on their student population sizes. 

The sample size allocated to each of the four study schools 
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was proportionately distributed to the six classes (Senior 

1–6) based on class size. Finally, simple random sampling 

from class lists supplied by the study schools was employed 

to select the study participants.

Data collection procedures
Permission to conduct the study was sought from the District 

Education Office and from the head teachers of the sampled 

schools, and consent was obtained from parents. Three 

preparatory pre-visits were undertaken to each school. The 

first visit involved a meeting with the administration and 

teachers, whereas the second involved a briefing of students 

on their general assemblies. The third preparatory visit was 

undertaken on the day prior to data collection and involved 

contacting the sampled students again to seek their assent and 

to request them not to eat anything on the morning of data 

collection before their fasting plasma glucose was measured. 

Data were collected by a team of four research assistants, 

directly supervised by the principal investigator (PI). All 

the research assistants were nurses. The research assistants 

underwent 3 days of training before deployment. They all 

converged on one school at a time to complete the required 

data collection before moving to another school.

Each sampled student filled a self-administered and a 

socio-behavioral questionnaire adapted from the WHO’s 

STEPS survey tool,31 but adjusted to cater for specific dietary 

and physical activity habits unique to the boarding secondary 

school setting in Uganda. The self-administered component 

of the questionnaire was used to assess sociodemographic 

characteristics of the participants and their behavioral factors, 

following which the questionnaires were checked for complete-

ness. After completion of the socio-behavioral questionnaire, 

anthropometric measurements were undertaken on each 

participant using standard procedures. Weight was measured 

in kilograms using a Seca® electronic weighing scale and cor-

rected to one decimal point (eg, 63.7 kg). Height was measured 

in meters using standard height meters, with the participant 

standing upright, shoes off. It was corrected to two decimal 

points (eg, 1.58 m). Obesity and overweight were determined 

on the basis of having a body mass index (BMI) higher than 

that expected for age. BMI was computed as the participant’s 

weight divided by the square of her height in meters (Wt/Ht2). 

The BMI z-score for age was then determined for each par-

ticipant using the WHO BMI charts. Participants with a BMI 

value above the 95th percentile for age were classified as being 

overweight, whereas those above the 99th percentile as obese.

The blood pressure (BP) was taken using an automated 

sphygmomanometer of the brand Welch-Allyn®. It was taken 

from the participant’s left arm with the participant comfortably 

seated on a chair. Three BP measurements were taken, and an 

average of them was used for the study. The average systolic 

and diastolic BP measurements for each individual were then 

evaluated using the WHO charts for BP for height and age. 

If a participant had systolic or diastolic values above the 95th 

percentile for age and height for the average BP readings, then 

the participant was classified as having probable hypertension.

Blood for glucose measurement was taken from a finger 

prick, placed on a test strip, and analyzed using a recently 

calibrated glucometer of the brand On-Call Plus® (Acon 

Laboratories, San Diego, CA, USA). Using the WHO 

classification of hyperglycemia,32 a blood glucose value of 

5.6–6.9 was classified as “suspected pre-diabetes” and a value 

of 7 mmol/L and above as “suspected diabetes”. These two 

classifications comprise “dysglycemia”. Students who were 

found to have eaten something at the time of the assessment 

had their appointments rescheduled to another day.

Statistical analyses
Data were entered into Epi Info Version 3.2 and then exported 

to SPSS Version 17 (SPSS Inc., Chicago, IL, USA) for 

analysis. Univariate analysis was conducted for background, 

behavioral, and physical characteristics, and the outcomes 

were summarized using frequency counts and prevalence 

percentages for categorical variables and mean values and 

SDs for numerical variables. Bivariate analysis involved 

comparison of the dependent variable (ie, glycemic status) 

with various independent variables. Statistical significance 

for these was tested using ORs, CIs, and P-values generated 

using simple logistic regression. Variables that were signifi-

cant at bivariate analysis (ie, P<0.05) and those that were not 

significant but with high plausibility from previous studies 

(eg, level of physical activity) were included in a logistic 

regression model to adjust for confounding and determine 

factors independently associated with dysglycemia. Two 

variables (school and class category) that appeared to be in 

the causal pathway of the relationship between other inde-

pendent variables and the outcome of interest (dysglycemia) 

were excluded from the final parsimonious model as they 

tended to render several other factors non-significant when 

included. Statistical significance was tested at α=0.05 (95% 

CI). The model’s fit was tested using the Hosmer–Lemeshow 

analysis, generating good fit (P-value=0.537).33

Ethical considerations
Ethical approval was obtained from the Makerere University 

School of Medicine Research and ethics committee. Permis-
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sion for the study was obtained from the District Education 

Officer and the head teachers of the respective schools. 

Written informed consent was sought and obtained from all 

guardians of the adolescents sampled, and all participants aged 

18 years and above, whereas written assent was requested and 

obtained from all participants under 18 years of age. Children 

found to have prediabetes and/or hypertension were given a 

detailed health education session on preventive lifestyles, 

including diet and physical activity. They were also given a 

health note to take back home to their guardians explaining 

their condition, with advice to visit the pediatrics outpatient 

clinic at Mulago Hospital during the school holidays for 

further evaluation, health education, and treatment for those 

who had hypertension. All information collected was kept con-

fidential. The PI and the research assistants went back to the 

respective schools after data analysis to provide feedback to 

the head teachers and the participants. The PI held a planning 

meeting with the head teachers on how to improve the health 

of the students through promotion of behavioral adjustments.

Results
Background characteristics of the 
participants
A total of 694 adolescent girls were screened to participate 

in the study. Four of these girls were excluded because they 

were recovering from malaria at the time of the study. Another 

two girls were excluded because they declined to have their 

blood sugar measured, leaving a total of 688 participants. The 

mean age of the participants was 15.4 (SD 1.7 years). Among 

the participants, 91.7% (631/688) were aware about diabetes 

but only 15.1% (103/688) had ever had their blood glucose 

measured (Table 1). 30.5% (210/688) of the participants were 

found to be overweight. There was a socioeconomic gradient 

in the prevalence of overweight across schools, with the high-

income status school (School 1) showing a 40.8% prevalence 

of overweight and the lowest-income status school (School 

4) showing 30.5% prevalence. Of the participants, 11.6% 

(80/688) were found to have probable hypertension (Table 1).

Behavioral characteristics of the 
participants
A majority of the participants (410/688, ie, 59.6%) reported 

that they had three meals the previous day. Most of the 

behavioral characteristics (including number of meals a day, 

snacking, type of drink most frequently accompanying meals, 

frequency of eating from the school canteen, frequency of 

fruit and vegetable intake, and the most stocked reserve 

edible) were found to be distributed significantly differently 

across the four schools. The high-income school (School 

1) showed a higher prevalence of the unhealthy behavioral 

characteristics compared to the other schools.

Prevalence of dysglycemia among 
adolescent girls in peri-urban boarding 
schools
The overall prevalence of dysglycemia in the study schools was 

6.4% (44/688), all being probable prediabetes. There was no 

participant found to have type 2 diabetes. There was a gradient 

in the prevalence of dysglycemia across schools, School 1 hav-

ing a prevalence of 9.8% (17/157), School 2 at 7.6% (14/171), 

School 3 at 4.5% (8/178), and School 4 at 3.5% (5/138). 

However, the difference in the prevalence across the schools 

was not statistically significant (P=0.069). The mean fasting 

plasma glucose measurement was 4.8 mmol/L (SD 0.5 mol/L; 

minimum=2.7 mol/L; maximum=6.8 mmol/L; median 4.8).

Factors associated with dysglycemia 
among adolescent girls in boarding 
schools
The factors that were found to be significantly associated 

with dysglycemia at bivariate analysis (Table 2) and those 

with a P-value less than 0.1 (Table 2) were entered into the 

final regression model to determine the factors independently 

associated with dysglycemia. At multivariate analysis, being 

in the age group of 17–19 years (adjusted OR [AOR] 0.3; 

95% CI 0.10–0.86; P-value=0.025) and frequently accom-

panying meals with water (AOR 0.5; 95% CI 0.22–0.99; 

P-value=0.049) were associated with a lower likelihood of 

dysglycemia. On the other hand, being overweight (AOR 

2.3; 95% CI 1.22–4.48; P-value=0.010), having hypertension 

(AOR 4.0; 95% CI 1.86–8.45; P-value<0.001), and stocking 

of refined foods such as biscuits for regular snacking (AOR 

3.0; 95% CI 1.21–7.28; P-value=0.018) were associated with 

a higher likelihood of dysglycemia (Table 3).

Discussion
This study set out to determine whether dysglycemia exists 

among adolescents in boarding secondary schools in a rapidly 

urbanizing district in Uganda and to describe its correlates 

among adolescent girls. Not only did 6.4% of the adolescent 

girls in boarding schools in this district have dysglycemia but 

also its prevalence was not homogenous between and within 

schools. This is the only study to describe the magnitude of 

dysglycemia in boarding secondary school adolescents in 

peri-urban Uganda, a country that is undergoing the epide-

miological transition to NCDs.
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Table 1 Background characteristics of the participants

Characteristics Category School 1 
(n=175), %

School 2 
(n=185), %

School 3 
(n=186), %

School 4 
(n=143), %

Total 
(N=688)

P-value

Class S1 16.7 21.1 7.0 11.9 14.8 <0.001
S2 18.4 23.2 6.7 20.3 19.6
S3 39.1 18.9 17.7 20.3 24.0
S4
S5
S6

11.5
7.5
6.9

13.0
10.3
13.5

9.1
25.8
23.7

22.4
10.5
14.7

13.5
14.2
18.8

Age category, years 12–14
15–18

38.5
161.5

33.5
66.5

22.6
77.4

30.1
69.9

31.1
68.9

0.010

Mean age 14.8 15.3 16.0 15.3 15.4
History of diabetes in 
first-degree relative

Yes 18.4 11.4 14.5 14.0 14.5 0.305

On long-term medications Yes 4.6 1.6 3.8 5.6 3.8 0.263
Reported size of mother Overweight/obese 62.9 60.8 65.4 66.7 63.8 0.689

Not overweight 37.1 39.2 34.6 33.3 36.3
Reported size of father Overweight/obese 68.6 64.7 66.9 77.1 68.8 0.120

Not overweight 31.4 35.3 33.1 22.9 31.2
Aware about diabetes Yes 89.1 89.2 95.2 93.7 91.7 0.79
Ever had blood sugar test Yes 19.1 18.6 8.1 14.7 15.1 0.102
BMI weight status Normal or low 59.2 74.1 74.2 69.9 69.5 0.006

Overweight 40.8 25.9 25.8 30.1 30.5
Mean BMI 3.6 3.8 3.4 3.3 3.5
BP for age Normal 89.7 89.7 86.0 88.1 88.4 0.069

Hypertensive 10.3 10.3 14.0 11.9 11.6
Behavioral characteristics
Level of physical activity Inadequate 54.6 48.1 46.2 58.0 51.3

Adequate 45.4 51.9 53.8 42.0 48.7
No of snacks had 0 6.3 11.4 0.5 4.2 5.7 <0.001

1 25.3 21.1 6.5 21.7 18.3
2 39.1 36.2 27.4 35.0 34.3
3 29.3 31.4 65.6 39.2 41.7

Most frequent drink taken 
to accompany meals

None 22.4 17.3 19.4 17.5 19.2 <0.001

Milk 4.6 3.8 2.2 13.6 3.2
Concentrates 27.6 30.8 3.8 19.6 20.3
Water 45.4 48.1 74.7 60.8 57.3

Frequency of eating from 
school canteen

Infrequent 37.4 56.8 14.0 31.5 35.0 <0.001

Frequent 62.6 43.2 86.0 68.5 65.0
Most frequently stocked 
snack

Water 8.7 5.5 – 8.5 7.3 0.001

Juice 48.6 45.6 – 51.1 47.9
Milk 9.2 4.4 – 9.6 7.3
Biscuits 31.2 28.6 – 23.4 28.5
Grain 2.3 15.9 – 7.4 8.9

Habit of leaking sugar or 
sugary foods frequently

Never 15.5 12.4 13.4 14.0 13.8 0.169

Infrequent 42.0 56.8 45.7 49.7 48.5
Frequent 42.5 30.8 40.9 36.4 37.6

Abbreviations: BMI, body mass index; BP, blood pressure.

Although none of the girls was found to have diabetes, 

the observed prevalence of prediabetes in this population is 

relatively high compared to that found in other national and 

focal surveys. Uganda’s national NCD risk factor survey 

found a prevalence of dysglycemia of 3.5%, of whom 2.1% 

had prediabetes. The national study targeted people above 

18 years, many of whom were older than those in this study. 

The prevalence of prediabetes in this study is also above 
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that found in a rural cohort in southern Uganda, which was 

3%.25 However, the findings are comparable with those from 

a population-based study done by Mayega et al6 in adults 

aged 35–60 years in a predominantly rural setting in Eastern 

Uganda, which found a prevalence of prediabetes of 9.6%. 

More comparable to the study age group, a recent study 

conducted in secondary schools in Port Harcourt in 2013 

examined 880 males and females aged 10–19  years and 

Table 2 Factors associated with dysglycemia

Factors n Have 
dysglycemia 
(%)

No 
dysglycemia 
(%)

OR CI of 
OR

P-value

Demographic factors
Age category, years 12–14 214 8.9 91.1 1.0

15–16 274 7.3 92.7 0.8 0.42–1.56 0.524
17–19 200 2.5 97.5 0.3 0.10–0.72 0.009*

School 1 174 9.8 90.2 1.0
2 185 7.6 92.4 0.8 0.36–1.58 0.459
3 195 4.3 95.7 0.4 0.17–0.99 0.047*
4 143 3.5 96.5 0.3 0.12–0.93 0.036*

Diabetes in first-degree 
relative

No 588 5.6 94.4 1.0

Yes 100 11.0 89.0 2.1 1.01–4.26 0.046*
Ever had blood sugar 
test

No 581 5.9 94.1 1.0

Yes 109 9.7 90.3 1.7 0.83–3.62 0.146
BMI category Normal/low 478 4.2 95.8 1.0

Overweight 210 11.4 88.6 3.0 1.59–5.48 0.001*
BP for age Normal 608 5.1 94.9 1.0

Hypertensive 80 3.6 83.8 3.6 1.80–7.24 <0.001*
Lifestyle factors
Level of physical activitya Inadequate 353 6.2 93.8 1.0

Adequate 335 6.6 93.4 1.1 0.57–1.95 0.858
No of times they ate 
anything the previous 
day

0–2 times 32 6.3 93.8 1.0

3–5 times 468 5.3 94.7 0.8 0.19–3.75 0.826
6 and above 188 9.0 91.0 1.5 0.33–6.69 0.605

Most frequent drink 
accompanying meals

None 132 10.6 89.4 1.0

Milk 22 9.1 90.9 0.8 0.18–3.99 0.829
Concentrates
Water

140
394

5.7
5.1

94.3
94.9

0.5
0.5

0.21–1.20
0.22–0.92

0.145
0.029*

Frequency of eating 
from school canteen

Infrequent 241 6.6 93.4 1.0

Frequent 447 6.3 93.7 0.9 0.50–1.77 0.848
Frequency of fruit and 
vegetable intake

Never 241 4.1 95.9 1.0

Infrequent 361 8.0 92.0 2.0 0.97–4.22 0.062
Frequent 86 5.8 94.2 1.4 0.47–4.30 0.528

Most frequently stocked 
snack

None 272 3.7 96.3 1.0

Juice 215 7.0 93.0 2.0 0.87–4.47 0.107
Milk 33 3.0 97.0 0.8 0.10–6.61 0.851
Biscuits 128 11.7 88.3 3.5 1.52–7.98 0.003
Grain 40 7.5 92.5 2.1 0.56–8.05 0.269

Habit of leaking sugar Never 95 8.4 91.6 1.0
Infrequent 334 5.7 94.3 0.7 0.28–1.55 0.336
Frequent 259 6.6 93.4 0.8 0.32–1.83 0.547

Notes: aAdequate: at least 150 minutes of moderate physical activity per week. Inadequate is less than 150 minutes. *Statistically significant findings at P=0.05.
Abbreviations: BMI, body mass index; BP, blood pressure.
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found that 17% had impaired fasting glucose,34 which is way 

higher than the prevalence found in this study population. 

A SEARCH study conducted in USA in 2009 found a 35% 

prevalence of diabetes among the American youth.35,36 Similar 

to this study, none of the adolescents with dysglycemia in 

the American study had diabetes. Similar findings have been 

reported elsewhere.34,37,38 The substantial presence of predia-

betes among adolescents in this study could be attributed to 

the epidemiological transition that is preponderant in urban 

and peri-urban areas in developing countries, as well as the 

peculiar feeding habits of this demographic group compared 

to the general population in Uganda. Prediabetes occurring 

early in life is an indicator of high lifetime risk for diabetes. 

The implication of this finding is that the epidemiological and 

nutritional transition in Uganda might already be occurring 

among girls in peri-urban secondary schools.

This study found a difference in the prevalence of dys-

glycemia between the four schools studied, the highest being 

9.8% and the lowest being 3.5%. This can be explained 

by the difference in socioeconomic status of the schools, 

affecting their food environment and the ability of students 

to stock refined foods or buy snacks. The environments in 

schools contribute to different dietary and lifestyle habits. 

For example, in School 3 where students were not allowed to 

store any reserve edibles carried from home, the prevalence 

of dysglycemia was 4.3% compared to a prevalence of 9.8% 

in School 1 where students carried large quantities of reserve 

edibles. Follow-up information from the head teachers at the 

time of feedback also indicates that the four schools deferred 

in the intensity of their physical activity programs.

Factors independently associated with a higher risk of 

dysglycemia among the adolescent girls in peri-urban second-

ary schools included being in the younger age category (ie, 

12–14 years), being overweight, having a high BP, regularly 

taking drinks other than water as accompaniment to meals, and 

having biscuits (a refined food) as the most frequently stocked 

snack. The higher prevalence of dysglycemia in adolescents 

aged 12–14 years compared to those aged 17–18 years is con-

sistent with the studies that have reported a higher occurrence 

of dysglycemia in younger adolescents associated with a peak-

ing of pubertal insulin resistance in early adolescence.34,38,39 

However, older adolescents might also be more conscious of 

their dietary habits and in control of their food cravings than 

the younger ones. Overweight participants were more likely 

to have probable prediabetes compared to normal weight par-

ticipants. This is comparable to other studies that have found 

obesity to be significantly associated with dysglycemia and is 

attributed to an increase in insulin resistance associated with 

obesity, which exacerbates pubertal insulin resistance.34,38,39 

Discovery of the etiological mechanisms at the cellular level 

leading to age-mediated reversal of prediabetes in older 

adolescents could provide more insights into how to reverse 

prediabetes in older people. Association between hypertension 

and prediabetes has also been observed in other studies40,41 

and is attributed to shared pathophysiological mechanisms 

between dysglycemia and hypertension.

The findings raise serious concerns regarding the extent 

to which students in schools and the school administrators 

appreciate the need to prevent lifestyle diseases as early as 

possible through promotion of healthier diets and physical 

activity in the schools. They also affirm the need to support 

overweight students and students with hypertension, who 

occur to a substantial level even in boarding secondary 

schools, by providing more targeted lifestyle programs.

This study found that participants who took water regu-

larly with meals were less likely to have dysglycemia com-

pared to those who took other types of drinks. This could mean 

that providing water with meals leads to lower consumption of 

sweetened concentrates such as soda and packed fruit juices. 

Stocking of biscuits for regular snacking was associated with 

a three times likelihood of dysglycemia compared to other 

edible items that the students often stock. Biscuits are a refined 

food, and there is clear evidence linking high consumption of 

refined foods to dysglycemia.42,43 In the context of boarding 

schools, biscuits and other similar refined carbohydrates or 

sugary edibles seem to be at the center of students snacking 

practices due to their long shelf life and convenient packaging. 

Such foods could be driving an epidemic of carbohydrate crav-

ings among adolescents in boarding schools. These findings 

raise important implications for the school diet environment. 

Parents need guidance to pack healthier edibles for their 

children. Adolescents in boarding secondary schools need 

sensitization on healthy dietary practices. Schools also need 

to improve the quality of their diets and food environment to 

reduce the practice of snacking by students.

Physical activity and family history of diabetes were not 

found significantly associated with dysglycemia at multivari-

ate analysis although they have been associated with diabetes 

in other studies. This is in contrast to most studies that have 

found a strong association between insufficient physical 

activity and dysglycemia.44,45 This could have been due to the 

tools used to assess the level of physical activity that relied 

on self-reported behaviors.

Limitations of the study included reliance on self-reports 

regarding behavioral assessments, reliance on students’ affir-

mation not to have eaten anything in the 8 hours preceding 
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the survey, proneness of the international physical activity 

questionnaire to information bias, and not using an asset 

index to classify the socioeconomic status of participants’ 

guardians. Due to the peer pressure to “fit in”, adolescents 

tend to have biased reporting when enumerating the assets in 

their guardian’s homes. However, we used as much as possible 

standard approaches to such assessments by adapting the 

STEPS tools. Although Tanner Staging for pubertal assess-

ment was not done, representation of the entire age group of 

12–19 years ensured that adolescents at different stages of 

the staging are included, the majority of them being pubertal.

Conclusion
The prevalence of dysglycemia among adolescent girls in 

boarding schools in Wakiso District was substantial. Age, 

overweight, hypertension, and frequent eating of processed 

snacks were independently associated with an increased risk 

of dysglycemia. Regular drinking of water with meals was 

found to lower the risk of dysglycemia. Schools need to work 

hand in hand with parents to regulate the volume and type of 

processed foods that the students pack for snacking while at 

school. Boarding school feeding and physical activity pro-

grams should be reviewed to incorporate measures toward 

healthier lifestyles for adolescents. The Ministry of Educa-

tion together with the Ministry of Health and civil society 

organizations should support the development of a school 

health policy that targets NCDs. This strategy should include 

regular screening for NCD risk factors among adolescents and 

providing targeted lifestyle support to higher risk students.
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