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The global burden of non-communicable diseases 

(NCDs) presents with a demanding health challenge, 
1particularly in poverty-stricken societies.  According to a 

systematic review done by Kankeu et al., which looked at the 

financial burden of NCDs in low and middle-income 

countries, NCDs significantly add to financial burdens 

directly and indirectly. This mainly includes cost of medicine 

and loss of income, time and productivity for the patient or 

caregivers. Majority of NCDs occur during the mid-life 

period and hence, negatively affect workforce productivity 
2, 3and socioeconomic development.

As death and disability caused by NCDs are major 

obstacles for sustainable development, poverty reduction 
4and progress, effective intervention is crucial.  World Health 

Organization (WHO) suggests preventive strategy 

implementation to control the risk factors contributing to 

NCDs. Attenuating the prevalence of hypertension, tobacco 

use, physical inactivity and other controllable risk factors is 

an essential step to improving health, especially in lower 

socioeconomic groups, that tend to have a greater 
3,5prevalence of these risk factors.

Approximately half of the population in South Asia 

lives below the poverty line, in conditions with inadequate 
2healthcare and rising rates of NCDs.  According to WHO, by 

the year 2020 NCDs will account for 80% of the global 

burden of the disease and cause 7 out of every 10 deaths in 
6 the developing countries.

In addition to battling diseases associated with 

underdevelopment, such as infections and malnutrition, 

Pakistani population currently suffers from high rates of 

diabetes mellitus, cardiovascular diseases and chronic 
7pulmonary diseases.  According to Pakistan's NCDs policy 

brief of 2011, NCDs account for 59% of the total disease 

burden, while 41% is made up of communicable diseases, 
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Objective: With the rise of urbanization in Pakistan, non-communicable diseases (NCDs) 

have been shown to have an increasing impact on the healthcare system. NCDs are a leading 

cause of morbidity and mortality, especially in poverty stricken areas such as Swat Valley. 

Methodology: A community-based health survey was conducted in nine villages in Swat 

Valley. Participants were selected using systematic sampling, in which women who fit the 

inclusion criteria from every 5th household were selected.  

Results: 600 participants were included in the study. The prevalence of hypertension, 

diabetes mellitus and renal disease amongst the women of Swat was found to be 17.9%, 3%, 

and 1% respectively. Increased BMI was significantly correlated with increased incidence of 

hypertension (p=0.000, correlation coefficient=0.290) and diabetes mellitus (p=0.009, 

correlation coefficient= 0.119). Pearson correlation coefficients and two-tailed tests of 

significance were used for statistical analysis to test correlation between NCDs and risk 

factors.

Conclusion: Our study suggests the rates of NCDs amongst women in Swat are lower than the national prevalence (59%). 

Nonetheless, public health educational programs and greater accessibility to health resources are needed to decrease 

modifiable risk factors within the community.
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Saidu Sharif and Islampur. We conducted a quantitative 

research to find the prevalence of NCDs such as diabetes 

mellitus, kidney disease, hypertension and asthma amongst 

the women of Swat. In addition, questions were asked 

regarding the lifestyle, including dietary intake and physical 

activity, of the women in the study population. 

The sample size consists of a total of 600 participants. 

The sample size was calculated using Cochrane's formula 

with confidence internal of four and confidence level of 

95%. The exact sample size was calculated to be 584, 

however, 600 women were interviewed. Participants were 

randomly selected using a systematic sampling method in 

which women from every 5th household were included in 

the study. The participants were recipients of the 

community health worker program run by Swat Relief 

Initiative. The exclusion criteria included those who did not 

give consent, minors, and women who were mentally 

disabled or incapable of being interviewed due to lack of 

comprehension or ill health. Informed consent was taken 

from eligible participants.

The variables measured in the survey included 

diabetes, hypertension, renal disease, asthma, gestational 

diabetes and gestational hypertension. The rates of NCDs 

were determined based on self-reported diagnoses. We 

also analysed lifestyle by asking about dietary intake of fish, 

chicken, meat, eggs, fruits and vegetables on a weekly basis, 

and daily physical activity.

All questionnaires were filled by community health 

workers employed by SRI. The community health workers 

underwent a two days training during which they were 

taught how to fill questionnaires with the participants. Data 

was collected over the span of three months, from August to 

October 2015. Ethical approval was obtained by the 

President of Swat Relief Initiative. Statistical analysis was 

done using SPSS Version 25.0. Pearson correlation 

coefficients and two-tailed tests of significance analysis 

were used to find correlation between NCDs and lifestyle 

risk factors.

In total, there were 600 participants: 240 from Union 

Council (UC) Islampur and 360 from UC Saidu Sharif. The 

average BMI of the study population was 25.26 and the 

average parity was 3.28. 

The prevalence of hypertension amongst the whole 

population investigated (N=590 due to missing data in 10 

forms) was 17.9%. Notably, the prevalence of hypertension 

8maternal and child health, and nutritional issues.  

Furthermore, in Pakistan, every day approximately 100 

people undergo amputations due to diabetes and trauma, 
5and another 100 people begin dialysis daily.  Although new 

preventative programs are being introduced to the 

healthcare system, evidence shows that public institutions 

lack core elements to manage the additional integration 

and make appropriate use of population-based 
5interventions.

Furthermore, due to variation in development level 

and epidemiological transition, trends of prevalence of 
2NCDs differ in urban and rural areas.  For example, 

according to a national health survey conducted in Pakistan 

in 1990, approximately 23% of adults in urban areas and 
918% in rural areas live with hypertension.  Additionally, 

significant inequalities between urban and rural residents 

and economic status groups make it difficult to target the 
7entire population with a unified health plan.  Thus, further 

population-based local research on NCDs is required in 

order to plan comprehensive interventional strategies. 

Swat is a river valley in Khyber Pakhtunkhwa, with a 

predominately rural population of approximately 2.3 million 
10and an average household size of 8.8 persons.  The armed 

conflict in Swat, spanning from 2007 to 2011, as well as 

continued military presence, adversely impacted regional 
10economy, infrastructure and health services in the area.  It is 

estimated that 29% of health facilities in the province were 
11damaged post conflict.

 Our study aims to investigate the incidence of 

certain non-communicable diseases faced by women in 

Swat, as well as factors of their diet and lifestyle that may 

increase the risk of these diseases.

A community-based health survey was carried out by 

Swat Relief Inititiative (SRI). SRI is a non-profit organization, 

currently covers 2, 2250 households in nine villages of Swat 

Valley through community health workers.  SRI conducts 

door to door health check-ups of village households for 

women and children and regularly conducts preventive 

health seminars to improve nutrition, prevent major 

diseases, and educate the population on family planning. 

Their goal is to improve quality of life of women and children 

in Pakistan through healthcare, economic growth and a 

sustainable environment.

A community-based health survey was carried out in 

nine villages of Swat, covering two union councils, namely 

METHODOLOGY

RESULTS
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Higher BMI was also significantly associated with increased 

incidence of hypertension (p=0.000, correlation 

coefficient=0.290). Furthermore, we found that low rates of 

daily exercise, that were measured by the presence of 

moderate to vigorous activity for at least 150 minutes 

weekly, did not have a significant correlation with presence 

of NCDs (p=0.499, correlation coefficient= 0.28).

Table 1 - Body Mass Index (BMI) averages of Swat women divided by age and village

Village

Akhoon Baba

Barkalay

Chail Shagai

Kashar Khail

Kater

MGC

Sarkaricham

Shaheen Abad

22.70

24.52

26.78

24.98

23.88

24.58

25.02

26.94

26.50

24.59

27.74

20.65

20.15

25.40

26.28

28.90

24.73

28.05

27.90

34.30

30.30

24.00

26.79

24.30

27.04

29.72

25.43

24.02

24.66

23.96

25.12

26

25.66

24.66

25.14

24.97

26.58

Age division (years)
Total

16-25 26-35 36-45 46+

Figure 1 - Asthma and renal disease amongst Swat women

was highest in the sub-population of Kater of 53.8%. Other 

villages in UC Islampur with relatively high prevalence of 

hypertension include Kashar Khail (21.3%) and Sarkaricham 

(15.2%).

High BMI was calculated to be the greatest risk factor 

for presence of NCDs. There was a significant positive 

correlation between increased BMI and incidence of 

diabetes mellitus (p=0.009, correlation coefficient= 0.119). 

Non-communicable diseases in women living in Swat Valley: A cross-sectional study
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According to a meta-analysis done by Shah et al., the 

overall prevalence of hypertension in Pakistan in 2018 was 
12estimated to be 26.34%.  Thus, compared to the national 

prevalence, rates of hypertension amongst the women of 

Swat are relatively lower (17.9%). Additionally, according to 

a study done by Naseem et al. on the prevalence of NCDs, 

the prevalence of hypertension in the semi-urban city of 

Islamabad was 38.7%, higher than the overall national 
13prevalence.  This suggests that urbanization may be 

correlated with higher prevalence of hypertension. Similarly, 

the same trend was found in several other studies done in 
14,15,16various countries such as Mali, China and Turkey.  The 

difference between prevalence of hypertension in rural and 

urban areas can be explained by the higher BMI averages, 

increased salt intake from greater consumption of 

processed foods, and a more sedentary lifestyle in 
12urbanized regions.  Increasing BMI is known to have an 

independent correlation with risk of hypertension, as 

further supported by our findings. Another study 

conducted on the distribution of hypertension in Pakistan 

found that a one kg/cm increment in BMI was associated 
17with a 0.56-0.74 mmHg increase in systolic blood pressure.  

Additionally, hypertension is highlighted as the most 

prevalent NCD when compared to diabetes mellitus, stroke, 
13dental problems and physical disabilities.

In addition to hypertension, diabetes mellitus also 

heavily burdens Pakistan's healthcare facilities. According to 

the World Health Organization Diabetes country profile 

(2016), the total prevalence of diabetes in Pakistan is 9.8%, 
18with men and women at 10.0% and 9.7% respectively.  This 

is a significant increase when compared to Shera's study in 

2006, in which the prevalence of diabetes in urban versus 

rural areas was found to be 6.0% in men and 3.5% in women 
19against 6.9% in men and 2.5% in women, respectively.  We 

found the prevalence of diabetes mellitus in Swat women to 

be approximately 3%, falling slightly above the prevalence 

of women in rural areas from Shera's study, but less than that 

of Pakistani women in 2016. Similarly, when compared to the 

global prevalence of diabetes which, according to a meta-

analysis cited by the World Health Organization, was 8.5% in 
202014,  the women of Swat have a lower occurrence. Several 

studies have shown a positive correlation between the 

prevalence of diabetes and urbanization due to increased 

family income, which leads to significant changes in food 
21,22habits and physical activity.  In our study however, lack of 

physical activity was not seen to be a significant risk factor 

for diabetes mellitus. This may be because, although a large 

percentage of the participants reported no daily physical 

exercise, often the Pakistani village lifestyle incorporates 

strenuous physical activities into everyday life, and thus the 

villagers do not regard that separately as physical exercise. 

Additionally, however, it was found that in urbanized 

regions, improved education and a greater accessibility to 

medical care led to more diagnoses of diabetes, which may 

further contribute to the difference of prevalence of 
21diabetes between rural and urban communities.  Thus, 

although our study found the prevalence rate of diabetes in 

Swat to be lower than the national prevalence, this may be 

because of various undiagnosed cases. This difference in 

prevalence requires further exploration. 

Diabetes has a high economic burden at personal, 

societal and national levels. In low-income countries like 

Pakistan, 73% deaths due to complications arising from 
23diabetes are under the age of 60.  This high mortality rate of 

working-age people has a substantial hindrance for 

economic development. Thus, despite the relatively low 

prevalence of diabetes in Swat, programs to increase daily 

exercise and educate the population on regular diagnostic 

testing are of utmost importance due to the high risk of 

complications.  

We found the prevalence of kidney disease amongst 

the women of Swat to be 1%. It is difficult to compare our 

results with prevalence of kidney disease in the rest of 

Pakistan because the data is not available. However, due to 

high rates of poor socioeconomic factors, such as lack of 

dialysis units, restriction of existing units to urban centres, 

and low government funding of health insurance coverage, 

the incidence of end stage renal disease is likely to be 
24greater in low-income countries.  Additionally, low-income 

countries tend to have problems with undernutrition and 

overnutrition, both of which are significant risk factors for 

kidney disease. Malnutrition predisposes young children to 

infection, leads to underweight mothers and low birth 

weight offsprings, which are all associated with an increased 

lifetime risk of chronic kidney disease, in mothers and in 

children. Meanwhile, overnutrition can lead to obesity and 

diabetes, and adverse outcomes in pregnancy, that may also 
25increase the risk of chronic kidney disease.  In our findings, 

the prevalence of kidney disease significantly correlated 

with the presence of gestational diabetes (p=0.000, 

correlation coefficient= 0.175). 

A major limitation of our study however was use of 

self-reported diagnoses. These may have introduced bias 

and resulted in systematic under- or over- reporting within 

the villages. Data shows that people with low levels of 
26education tend to under-report symptoms.  Thus, our data 

DISCUSSION
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may have underestimated the true NCDs' rates amongst 

women in Swat, as a majority of them do not receive higher 

education. Another limitation was that we did not analyse 

the significance of predisposing risk factors of the NCDs due 

to time restraints.

Over the past decade the rising burden of NCDs has 

created major obstacles for development and growth 

because of poverty, economic instability and health 

inequity. Additionally, with increasing urbanization, it is 

expected that the prevalence of NCDs will rise in Swat Valley 

over the next several years. Thus, it is crucial that public 

health actions are taken to improve national education and 

access to disease management. Further investigations on 

the risk factors and prognostic factors are needed to devise 

sustainable interventions in order to reduce morbidity and 

mortality rates from NCDs. 
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