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Abstract
Background: Currently, non-communicable diseases (NCDs) are among the global health problems
accounting for more than 70% of deaths. Yet, healthcare, workers, university and college students who are
key educators to the public are at high risk of NCDs. The objective of this study was to assess modi�able
risk factors for NCDs among medical and non-medical university students in Dar es Salaam, Tanzania.

Methods: A cross-sectional study included respondents from six universities; split equally between
medical and non-medical programmes. From universities with medical programmes, we randomly
selected students in clinical track. We administered a modi�ed WHO STEP-1 questionnaire to collect data
on modi�able risk factors of NCDs.

Results: A total of 574 students participated in the study. Of these, 315 (54.9%) undergraduates were in
medical programmes. Few, 7 (3.1%), of the non-medical undergraduates and 14 (4.7%) of the non-
medical undergraduates had none of the NCDs risk factors. The proportion of harmful alcohol
consumption among medical and non-medical university students was 15 (4.8%) and 6 (2.3%)
respectively. Students reporting sedentary lifestyle was signi�cantly (p < 0.01) higher among non-medical
undergraduates, 97 (37.5%), as compared to 82 (31.2%) students in non-medical universities.
Undergraduates in non-medical programmes have 10% signi�cantly increased prevalence ratio of high
modi�able risk as compared to medical university students, (aPR=1.1, 95%CI: 1.0–1.2) independent of
age and sex.

Conclusion: Tobacco and armful alcohol consumption among students in medical and non-medical
universities is low. Reported physical inactivity and unhealthy diet are high. We suggest broader
communication strategies targeting university students in medical and non-medical programmes on
dangers of NCDs and awareness of their modi�able risk factors.

Background
Non-communicable diseases (NCDs) refer to chronic conditions which cannot be transmitted from one
person to the other. They result from a combination of genetic, physiological, environmental and
behavioral factors [1]. In sub-Sahara African morbidity and mortality from infectious diseases are higher
than the NCDs but due to the rising scourge of the latter, WHO estimates that by 2030, NCDs will be the
leading cause of mortality in the continent [2].

World Health Organization (WHO) categorizes risk factors for NCDs into two major branches: (a)
behavioural and (b) physiological factors. The modi�able risk factors also known as behavioural risk
factors constitute of four key behaviours that lead to metabolic changes from which failure to control
may result into NCDs. The four main modi�able factors are tobacco use, harmful alcohol consumption,
unhealthy diet and physical inactivity [3].
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Although literature on NCDs in many developing countries is scanty, there have been two WHO-guided
surveys in Tanzania on non-communicable diseases and their risk factors. The �rst survey was
conducted in 2011 in Zanzibar and the second was in 2012 in Tanzania mainland. In both surveys, the
majority of the population had one or more risk factors for NCDs. More than 95% of the population
consumed less than 5 servings per day of fruits and/or vegetables. Furthermore, almost 30% and
Tanzania mainland and 2% of the Zanzibar populations were taking alcohol. Inadequate physical activity
was between 80% and 95% in Mainland Tanzania in Zanzibar. The proportion of smokers was more than
7% in Zanzibar and about 16% in Tanzania Mainland [4, 5].

Behaviours and general practices of healthcare workers (HCWs) on NCDs do not deviate too far from
those of the general population [6]. On one hand, HCWs are perceived by the majority to be the frontline in
educating and providing healthcare services. On the other hand, individuals consider them to be a mirror
of their practices. Studies have demonstrated patients receiving appropriate counselling on healthy
behaviours were dependent on health workers attitudes and behaviour [7].

Crafting of healthcare providers and other medical professionals is higher in learning institutions like the
universities [8]. In these institutions, medical students are trained to gain understanding of both the
aetiology of diseases and factors involved. They also get experiences from direct contact and
consultation with patients suffering from different morbidities including NCDs. In this process, a positive
change in behaviour is expected. It is therefore important to address how theoretical and clinical
knowledge and practice affect student’s habits in relation to control NCDs. Some studies suggest that
medical students have low levels of knowledge on speci�c risk factors and recommendations pertaining
to NCD prevention. And, other studies point to larger proportion of these students having greater risk
factors of NCDs when compared to the general population [9, 10]. This is very important because
unhealthy habits in universities and colleges may persist even beyond towards adult life [11].

On one hand, the public assumes that HCWs are too knowledgeable on NCDs, but on the other, there are
studies that show medical students, physicians and other healthcare workers having similar or even
increased modi�able risk factors for NCDs. This contradiction indicates a variance between knowledge
and practices towards preventative practices, such as obesity among physicians, risky and harmful
alcohol use, low level of physical activity and poor intake of fruits and vegetables [9, 12–20].

University students are expected leaders in the future. Whatever they are doing now, could be a mirror of
the entire population. Unfortunately, like in many other sub-Saharan countries, Tanzania has limited
literature on burden of modi�able risk factors of NCDs among University students. Since we consider
university students in medical programmes having more exposure on practices against NCDs, in this
study we also aim to compare modi�able risk factors of NCDs among medical and non-medical
university students in Dar es salaam, Tanzania.

Methodology
Study design setting
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A cross sectional study was conducted among the medical and non-medical undergraduate University
students in Dar es Salaam, Tanzania. There are 12 public and private universities/colleges in Dar es
Salaam, four having medical training. The population of undergraduates in medical universities/colleges
is about 5,000 and about 23,000 in non-medical universities/colleges.

Sample size and sampling

We estimated a sample of about 300 undergraduates for each group, medical and non-medical
university/college students. We applied a multi-sampling strategy to get the study population. In the �rst
stage, from the four medical university universities/colleges, we randomly selected three. We also
randomly selected three out of 11 non-medical universities/colleges. In the second stage, in each selected
university/college, we randomly selected relevant strata based on the year of enrolment. In Tanzania, all
undergraduates in medical programmes last for �ve years. We excluded �rst and second year medical
students because of the least exposure to medical training. Therefore, strata were students in their 3rd, 4th

and 5th year of study. For non-medical universities/colleges, most of their programmes last for up to four
years. Therefore, strata were the �rst through fourth year programmes. The required sample size for each
group was spread equally to the available strata in each of the selected university/college. In all groups,
we excluded undergraduates from abroad because of possible previous training on NCDs. We also
excluded students from other health related courses which involved direct provider to patient interaction
such as pharmacy and nursing programmes.

Data collection instruments
We used a self-administered the WHO STEPS (STEPwise approach to Surveillance) data collection tool
on NCDs risk factors [21]. Although the general tool has three steps, we used STEP-I that entirely focuses
on assessing modi�able risk factors through interviews. The tool was slightly modi�ed to enhance better
understanding of the study terms. The tool included structured questions organized into two main
sections: (a) the background (social and demographic) information and (b) exposure to the �ve risky
behaviours related to NCDs (tobacco use, alcohol consumption, unhealthy diet, salt intake and physical
inactivity). The tool was organized and administered in English. Consenting participants were left with
the tool to �ll-in for about one week, and then we collected �lled-in questionnaires for processing and
analysis.

Study variables and measurements
Tobacco use:

Tobacco use was de�ned as those smoking cigarettes, shisha, cigars, nicotine “vaping” instruments or
hand rolled cigarettes either. Smokers were either current (within 12 months) or previously (life-time).
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Harmful alcohol consumption:

Alcohol users were those reporting consuming alcohol and heavy episodic drinking was classi�ed as
consumption of 6 or more alcoholic drinks in one sitting. One standard alcoholic drink was regarded as
consuming a 300 ml bottle of regular beer, 30 ml of spirits or 120 ml glass of wine. Any undergraduate
drinking alcohol within 30 days before the date of data collection was considered a current alcohol user.

Unhealthy diet:

The proxy marker of unhealthy diet was inadequate vegetables and fruits in a typical week. One serving
of vegetables was considered similar to a handful of leafy vegetables or three tablespoons of kidney
beans or peas or boiled maize. One serving of fruit was considered similar to one mid-sized banana or
orange or mango or a handful of grapes or similar fruits. Total fruit and vegetable consumption was
computed as the sum of the average intake of vegetables and fruits per day.

Salt intake:

Salt intake was classi�ed as good (responded a�rmatively to more than 3 measures of lowering intake),
poor control (1–3 speci�c salt control measures) and otherwise, no control.

Physical inactivity:

Physical inactivity also here referred to as sedentary life was computed as the sum of the total activity-
minutes for work and recreational activities per week. Inactivity was de�ned as fewer than 75 minutes of
vigorous or intensity activity or 150 minutes of moderate intensity physical activity per week.

High risk factors for NCDs

An undergraduate with at least two of the �ve risky NCDs factors was categorized high risk.

Statistical analysis
Collected data were entered into statistical software (Statistical Package for Social Sciences). They were
checked for consistency and coverage before commencing the analysis. We summarized data by running
frequencies for categorical variables and calculated the means or median with standard deviations or
inter-quartile ranges respectively for quantitative variables. We assessed the association between the
outcome variables and selected independent variables using Pearson’s Chi-Square test. Since the
proportion of undergraduates with high risk behaviours for NCDs was higher than 10%, use used Poisson
regression analysis to estimate the effect of type of university/college when predicting high risk level. We
calculated 95% con�dence intervals as a measure of strength of the association; using robust adjustment
for clustering of the outcome within one institute. The level of signi�cance was set at 5% level.
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Results
Background characteristics of study participants

From the medical group, 275 (91.7% of the estimated sample) as compared to 299 (99.7% of the
estimated sample) from the non-medical undergraduates �lled-in the questionnaires. Table 1 summarizes
some of the background information between the two groups. Male undergraduates were dominant in
both groups, all group members were relatively young (less than 24 years) and the majority (more than
85%) were the never married.

Modi�able risk factors associated for NCDs

In �gure 1 we present the proportion of undergraduates in medical and non-medical programmes for each
of the �ve categories of modi�able risk factors for NCDs.

Tobacco use

Current tobacco use was 17 (3.0%) among all undergraduates and 11 (4.2%) among undergraduates in
non-medical programmes as compared to 6 (1.9%) students in non-medical programmes.

Harmful alcohol consumption

Among all undergraduates, 21 (3.7%) reported consuming high risky alcohol. Although proportionately
more than twice, 15 (4.8%), medical undergraduates reported consuming high risky alcohol than non-
medical undergraduate students, 6 (2.3%), the difference was not statistically signi�cant.

Unhealthy diet

The proportion of undergraduates having unhealthy diet was 546 (95.1%). Out of 315 undergraduates in
medical programmes, 296 (94.0%) reported having inadequate unhealthy diet as compared to 250
(96.5%) of the 259 students in non-medical undergraduate programmes.

Salt intake

Out of 528 undergraduates, 21 (4.0%) were a�rmative having excessive salt intake. Excessive salt intake
was higher among undergraduates in non-medical programmes as compared to their counterparts, 12
(5.3%) against 9 (3.0%) respectively.

Physical inactivity

Sedentary life among undergraduates in Dar es Salaam was in 179 (31.2%). Signi�cantly more
undergraduates, (p < 0.01), in non-medical programmes were having sedentary life as compared to
undergraduates in medical programmes, 97 (37.5%) against 82 (31.2%) respectively.

Overall risky behaviours in medical and non-medical undergraduates
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The proportion of high risky behaviours among all undergraduate was 168 (31.8%). High risk behaviours
was signi�cantly higher, 83 (36.6%), among non-medical undergraduates as compared to 85 (28.2%) in
medical undergraduates (p =0.042). In Table 2 we present correlates of modi�able high risk factors for
NCDs among undergraduates. Undergraduates in medical programmes had 60% increased proportion for
modi�able high risk as compared to undergraduates in non-medical programmes adjusting for sex and
age group, (aPR=1.1, 95%CI: 1.0–1.2).

Discussion
The main objective of this study was to determine the burden of modi�able risk factors of NCDs among
undergraduates in one city in Tanzania. The increasing prevalence of NCDs in all populations speci�cally
in low and middle income countries is worrisome [22]. While one would expect education to have a
signi�cant positive impact on the practices in preventing NCDs, the outcomes are questionable [23].

In this study, the overall proportion of undergraduate using tobacco was less than 5% and almost similar
among undergraduates in each of the sub-samples. During this decade, the proportion of smoking in the
general population of adolescents in Dar es Salaam was also 4% [24].

Low proportion of tobacco use may be di�cult to explain. Nevertheless, concealment of tobacco use is
also possible. However, earlier discussion about low tobacco use was based on a gain on knowledge
about increasing risks for lung cancer, removal of free marketing of tobacco products and other social
awareness could explain low prevalence of tobacco use [25]. Similarly, harmful alcohol consumption
among all undergraduates was less than 5%. This proportion is quite low as compared to a level of
almost 10% and over 30% among University students in Ethiopia and Nigeria respectively [26, 27]. In
these studies, the man reported key drivers, that could also be valid in our study, include peer pressure
and some socio-economic factors.

Unhealthy dietary habits have serious consequences to the progress of university students and even in
their subsequent life. In this study, many undergraduates, irrespective of their degree programmes, report
experiencing unhealthy diets. Barriers to access healthy diet are classi�ed into individual, social and
institutional. In our case, individual factors leading to failure to take fruits could be poor income and
unavailability of fruits in cafeteria menu.

In our study, physical inactivity among university students is about 30% and more often among
undergraduates in medical programmes than the non-medical. Recently, possible sources of sedentary
life were discussed by Ssewanyana et al. among adolescents in Kenya [28]. The current life style that
puts young adults, speci�cally those in higher learning institutions include use of socio-media and
television watching.

One of the limitations in the current study is the low response rate as a cost of using a questionnaire [29].
It was very di�cult to make a close follow-up to have a complete return of the �lled-questionnaires from
respondents in the sampled non-medical universities. Despite our efforts on emphasizing the return of the
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tools, the overall response rate of more than 95% that was close to the estimated sample size was
probably enough to give the desired power of the study.

Furthermore, assessing the burden of modi�able risk factors for NCDs using a WHO standard tool may
have some limitations. Although the tool has been previously validated [30], we were not able to assess
how undergraduates shared correct information for each component of the tool. For example, assessing
time of physical inactivity using the STEP-I tool may have not been exhaustive. Nevertheless, for
comparison purposes, STEP-I remains the best tool of choice. The current study marks a good
contribution in literature of modi�able risk factors of NCDs among undergraduate students in the region.

In addition, STEP-I is complimented by STEP-II and STEP-III. In this study, due to limited resources, we
were not able to include the other parts of the entire tool. Lack of two parts may have hampered the WHO
STEPS methodology in assessing the modi�able risk factors for NCDs.

Conclusion
Speci�c modi�able risk factors of NCDs such as tobacco use, harmful alcohol consumption and salt
intake were low regardless of the enrolled programmes. But the proportion of students having unhealthy
diet and physical inactivity were extremely high especially among undergraduates in medical
programmes. Students in medical programmes have 60% prevalence ratio higher than those in non-
medical programmes. Despite a caution when making inference from this study, we recommend
universities and colleges to minimize sedentary life by setting aside mandatory time for physical
exercises and to sensitize students about healthy diets within the brackets of their �nancial capabilities.
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Characteristics

Medical
(n=315)

  Non-medical
(n=259)

  Total
(n=574)

Number (%)
 

Number (%)
  Number

(%)
Sex

Male
Female

Age group (years); mean
(SD)

19 – 24
25 – 49

Marital status
Never married
Currently married
Previously married

 
204 (64.8)
111 (35.2)

24.1 (2.2)
230 (73.0)
85 (27.0)

 
275 (87.3)

25 (7.9)
15 (4.8)

   
172 (66.4)
87 (33.6)

23.6 (2.5)
197 (76.1)
62 (23.9)

 
236 (91.1)

18 (6.9)
5 (2.0)

   
376 (65.5)
198 (34.5)

23.8 (2.3)
427 (74.4)
147 (25.6)

 
511 (89.0)

43 (7.5)
20 (3.5)

Table 2.  Correlates of modifiable high risk factors for NCDs
 
Correlate Number at high risk (%)

PR (95%CI)*
Anadjusted   Adjusted

Type of University/College
Non-medical
Medical

 
Sex

Male
Female

 
Age group (years)

19 - 24
25 - 49

 
83 (36.6)
85 (28.2)

 
 

99 (28.9)
69 (37.3)

 
 

133 (33.5)
35 (26.7)

 
1.1 (1.0, 1.2)

Reference
 
 

Reference
1.5 (1.0, 2.1)

 
 

1.4 (0.9, 2.1)
Refernce

 

   
1.1 (1.0, 1.2)

Reference
 
 

Reference
1.1 (1.0, 1.2)

 
 

1.1 (1.0, 1.2)
Reference

 

* Prevalence ratio (95% Confidence Interval)

Figures



Page 13/13

Figure 1

The proportion of medical and non-medical undergraduates reporting modi�able risk factors for NCDs


